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PHASE  I INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam: 


)wner: 


State  Located: 


Stream: 


Lake  Scranton  Dam  (NDS  ID  No.  374) 

Pennsylvania  Gas  and  Water  Company 

Pennsylvania 

Lackawanna 

Stafford  Meadow  Brook 


Date  of  Inspection:  12  April  1978 


;ctlon  Team: 


Gannett  Fleming  Corddry  and  Carpenter,  Inc. 
Consulting  Engineers 
P.O.  Box  1963 

Harrisburg,  Pennsylvania  17105 


Based  on  the  visual  Inspection,  available  records,  calculations 
and  past  operational  performance,  Lake  Scranton  Dam  is  Judged  to  be 
in  good  condition.  However,  the  spillway  (main  and  auxiliary)  will  not 
pass  the  Probable  Maximum  Flood  (PMF)  or  one-half  of  the  PMF  without 
overtopping  the  dam.  If  Lake  Scranton  Dam  should  fall  due  to  overtop- 
ping, the  hazard  to  loss  of  lliV  downstream  from  the  dam  would  be  signi- 
ficantly Increased  from  that  which  would  exist  Just  prior  to  overtopping 
the  dam.  Based  on  criteria  established  for  these  studies  by  the  Depart- 
ment of  the  Army,  Office  of  the  Chief  of  Engineers  (OCE),  the  spillway 
capacity  is  rated  as  seriously  Inadequate.  The  existing  spillway  can" 
accommodate  a flood  with  a peak  inflow  of  28  percent  of  the  PMF  peak 
flow.  Lake  Scranton  Dam  is  located  upstream  of  No.  5 Dam.  Failure 
of  Lake  Scranton  Dam  due  to  overtopping  would  probably  cause  overtopping 
and  failure  of  this  downstream  dam.  Williams  Bridge  Dam  is  located 
upstream  of  Lake  Scranton  Dam.  Results  of  a Phase  I Investigation 
Report  on  Williams  Bridge  Dam  showed  that  the  spillway  capacity  of 
Williams  Bridge  Dam  was  rated  as  seriously  inadequate,  based  on 
criteria  established  by  OCE  for  these  studies.  If  Williams  Bridge  Dam 


> should  fail  because  of  overtopping,  the  overtopping  potential  and  the 
potential  for  failure  of  Lake  Scranton  and  No.  5 Dams  are  greatly  in- 
creased. The  safety  of  Lake  Scranton  Dam  is,  therefore,  directly 
affected  by  the  safety  of  Williams  Bridge  Dam.  __ ^ .. 

In  view  of  the  concern  for  safety  of  Lake  Scranton  Dam,  the 
following  measures  are  recommended  to  be  undertaken  by  the  Owner 
as  soon  as  practical: 

(1)  Develop  a detailed  emergency  operation  and  warning 
system  for  the  Williams  Bridge,  Lake  Scranton,  and  No.  5 Dam  system. 

(2)  Perform  additional  studies  to  more  accurately  ascertain 
the  spillway  capacity  required  for  Lake  Scranton  Dam  as  well  as  the 
nature  and  extent  of  mitigation  measures  required  to  make  the  spillways 
hydraulically  adequate.  Also  include  provisions  to  repair  concrete  of 
the  main  spillway. 

In  order  to  correct  operational,  maintenance  and  repair  deficien- 
cies and  to  more  accurately  determine  the  condition  of  the  dam,  the 
following  measures  are  recommended  to  be  undertaken  by  the  Owner  in 
a timely  manner: 

(1)  Install  four  or  more  observation  wells,  or  other  instru- 
mentations, in  the  downstream  slope  of  the  embankment  adjacent  to 
the  masonry  gravity  section  of  the  main  dam.  Two  wells,  or  other 
instrumentation,  should  be  installed  at  different  elevations  to  the  left 
of  the  embankment  retaining  wall  to  determine  the  condition  of  the 
embankment  near  the  location  where  water  is  being  collected  by  the 
gravel  drain  behind  the  wall.  The  others  should  be  located  at  the 
Owner’s  discretion.  Monitor  instruments  and  record  data  so  that  any 
change  in  condition  is  detected. 

(2)  Visually  monitor  the  quantity  of  seepage  that  exists  at 
the  toe  of  the  embankment  near  the  gravel-filled  sump. 

(3)  Study  the  possible  benefits  of  providing  a floating  trash 
boom  upstream  from  the  auxiliary  spillway. 

(4)  Replace  missing  riprap  and  remove  shrubs  on  upstream 
surface  of  embankment  adjacent  to  main  spillway. 

(5)  Remove  trees  growing  on  downstream  surface. 

(6)  Provide  anchorage  and  shelter  for  propane  tank  located 
at  toe  of  main  dam. 

(7)  Maintain  and  operate  gated  outlets  on  a regular  basis. 

(8)  Visually  monitor  leakage  quantity  on  downstream  face 
of  masonry  gravity  section  of  main  dam  and  make  repairs  when 
necessary. 
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i Before  remedial  work  that  corrects  hydraulic  deficiencies  In  the 

spillways  is  complete,  the  following  measures  are  recommended  to  be 
undertaken  by  the  Owner: 

(1)  Provide  round-the-clock  surveillance  of  bake  Scranton 
Dam  during  periods  of  unusually  heavy  rains. 

(2)  Have  personnel  and  equipment  available  during  floods 
to  remove  uny  debris  that  causes  the  main  or  auxiliary  spillway  to 
become  clogged. 

(3)  When  warnings  of  a storm  of  major  proportions  are 
given  by  the  National  Weather  Service,  the  Owner  should  activate  his 
emergency  operation  and  warning  system  procedures. 
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SECTION  1 

PROJECT  INFORMATION 


1.1  General. 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a program  of  inspection  of  dams  throughout  the  United 
States. 

b.  Purpose.  The  purpose  of  the  Inspection  is  to  determine  if 
the  dam  constitutes  a hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Lake  Scranton  Dam  consists  of 
two  independent  impoundment  structures  separated  by  high  natural 
ground.  The  first  structure,  which  is  considered  to  be  the  main  dam, 
is  a combination  of  a masonry  gravity  dam  and  an  earthfill  embankment 
with  a central  masonry  core  wall.  The  masonry  gravity  dam  is  60  feet 
high  and  320  feet  long.  Arched  openings  were  constructed  through  the 
upper  portion  of  the  masonry  dam  in  order  to  provide  auxiliary  spillway 
capacity.  The  earthfill  section  of  the  dam  is  about  290  feet  long.  A 
sloping  masonry  gravity  retaining  wall  projects  downstream  from  the 
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left  end  of  the  masonry  gravity  dam  to  retain  the  adjacent  earthfill  and 
serve  as  a training  wall  for  the  auxiliary  spillway.  The  second  imcouna- 
mer.t  structure  contains  the  100-foot  long  main  spillway  and  a 360-foot 
long  earthfill  embankment  with  a central  masonrv  core  wall.  The  main 
spillway  is  20  feet  high.  It  consists  of  a reinforced  concrete  ogee  sur- 
face that  was  constructed  atop  the  original  masonrv  gravity  stepped 
spillway.  Masonry  gravity  retaining  walls  project  downstream  from 
both  ends  of  the  spillway  to  retain  the  adjacent  earthfill  and  serve  as 
training  walls  tor  the  spillway.  Embankment  was  placed  against  the 
ups. ream  .ace  or  the  gravity  spillway.  A roadway  bridge  spans  the 
main  spillway.  The  road  crosses  both  impoundment  structures  and  is 
continuous  around  the  reservoir.  There  are  two  outlet  works.  One 
* If'  vvor^s  is  located  near  the  center  of  the  masonry  gravity  section 
o.  the  main  dam  and  consists  of  a screen  chamber,  two  gatehouses 
one  3 6 -inch  supply  line,  and  one  24-inch  and  one  36-inch  emercencv 
.ine  tor  urawlng  down  the  reservoir.  The  other  outlet  works,  primarily 
tor  water  supply  functions,  is  located  along  the  shoreline  of  the  reser- 
voir, an„  consists  of  a building,  known  as  the  pavilion  gatehouse 
that  contains  screens,  slide  gates,  pumps,  and  chlorination  equipment, 
various  .eatures  or  the  dam  are  shown  on  the  Plates  at  the  end  of  the 
report  and  on  the  Photographs  in  Appendix  D. 

b.  Location.  The  dam  is  located  on  Stafford  Meadow  Brook 
approximately  5-3/4  miles  upstream  of  the  confluence  with  the 
Lackawanna  River.  The  dam  is  located  1-1/4  miles  below  Williams 
ort^ge  .an  and  2-1/4  miles  above  No.  5 Dam.  Lake  Scranton  is  shown 

N4  -y2°n^  SGFS-?ff-.rf^le 'S^anton , Pennsylvania,  with  coordinates 
rv41  „2  ..b  - E/ 5 3/  50"  and  partly  on  USGS  Quadrangle,  Olyphant 

rZl ?'  0wit^ 'Coordinates  N41*23*30"  - E75r37'30"  in  Lackawanna 
county  and  is  . miles  southeast  of  Scranton,  Pennsylvania.  The  loca- 
tion map  is  shown  on  Plate  1. 


c • Sice  Classification. 

S , 442  acre-feet). 


Intermediate  (60  feet  high. 


Ha  card  Classification.  High  hazard. 

......  e*  Ownership.  Pennsylvania  Gas  and  Water  Company, 

v\ likes -sarre , Pennsylvania. 

f'  Purpose  of  Dam.  Water  supply  for  the  metropolitan  area 
ot  the  City  of  ocranton,  Pennsylvania. 

, ..  tg‘  --sl£n  3pd  Construction  History.  Lake  Scranton  Dam  was 
Dull,  .or  tne  Scranton  Gas  and  Water  Company  in  1S9S.  The  desicn  and 
construction  supervision  was  performed  by  William  M.  Marple  ."chie* 
Engineer  or  Scranton  Gas  and  Watt.r  Company,  and  bv  Alphonse  Ftelev 

bh2nbU.,tln5  ?"sineer-  In  1900'  In  order  «°  increase  Storage  capacity , ' 
the  main  spillway  was  raised  1.5  feet.  As  ortctnally  constructed  ' 
tnere  was  a c.-toot  elevation  difference  between  the  main  spillway  and 


the  auxiliary  spillway.  After  the  modification,  the  elevation  difference 
was  reduced  to  0.5  foot.  The  roadway  bridge  over  the  main  spillway 
was  also  raised  in  the  1900  modification  so  that  the  original  clearance 
between  the  spillway  crest  and  bridge,  which  was  2.5  feet,  would  be 
maintained . 

In  1914,  the  Pennsylvania  Water  Supply  Commission  per- 
formed hydrologic,  hydraulic,  and  stability  analyses  for  the  masonry 
gravity  dam  and  auxiliary  spillway  and  for  the  masonry  gravity  main 
spillway.  As  a result  of  the  analyses,  improvements  were  recom- 
mended to  ensure  the  stability  of  the  main  spillway  under  maximum 
pool  conditions.  The  improvements,  which  consisted  of  removing  the 
top  1.5  feet  of  masonry  and  replacing  it  with  concrete  and  also  placing 
additional  reinforced  concrete  doweled  onto  the  downstream  face  of 
the  masonry  gravity  section,  were  completed  to  the  satisfaction  of  the 
Commission  in  1916. 

In  1977,  Pennsylvania  Gas  and  Water  Company  made  repairs 
to  the  masonry  gravity  retaining  wall  adjacent  to  the  masonry  gravity 
section  of  the  main  dam.  The  wall  had  cracked  and  bulged,  and  the 
repairs  consisted  of  Installing  a gravel  drain  below  the  backfill  along 
the  back  face  of  the  wall  and  re-building  the  damaged  portion  of  the 
wall. 


Various  modifications  and  repairs  have  been  made  to  the 
water  supply  and  distribution  facilities  throughout  the  life  of  the  dam. 

h.  Normal  Operational  Procedure.  The  primary  purpose  of  the 
reservoir  of  Lake  Scranton  Dam  is  water  storage  and  distribution. 
Water  can  be  brought  into  the  Lake  Scranton  reservoir  from  Williams 
Bridge  Dam  and  Elmhurst  Dam  for  storage  and  distribution.  The  pool 
level  at  Lake  Scranton  Dam  is  normally  maintained  at  the  crest  of  the 
main  spillway.  Water  for  distribution  is  withdrawn  from  both  the  out- 
let works  at  the  masonry  gravity  dam  and  from  the  outlet  works  at  the 
pavilion  gatehouse.  The  36-lnch  and  24-lnch  emergency  lines,  or 
blowoffs , are  used  to  draw  down  the  reservoir  and  to  remove  sediment 
from  the  bottom  of  the  reservoir.  The  valves  on  the  blowoffs  are 
normally  closed . 

1 . 3 Pertinent  Data. 

a.  Drainage  Area.  6.0  square  miles  (5.0  square  miles  of 
which  drains  into  Williams  Bridge  Reservoir) . 

b.  Discharge  at  Pamsite.  (cfs.) 

Maximum  known  flood  at  damsite  - 833 
(estimated  - May  1942). 

Emergency  drawdown  lines  at  maximum  pool  elevation  - 
470  (approximate). 

Main  spillway  capacity  with  pool  at  auxiliary  spillway 
crest  - 115. 

Total  spillway  capacity  (main  and  auxiliary)  at  maximum 
pool  elevation  - 4,480. 
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c. 


Elevation.  (Feet  above  msl.) 


Top  of  dam  (gravity  section)  - 1288.8. 

Top  of  dam  (embankment)  - varies  from  1286.1  to  12  90. C. 
Maximum  pool  - 1286.1. 

Normal  pool  (main  spillway  crest)  - 1282.8. 

Auxiliary  spillway  crest  - 1283.3. 

Upstream  Intake  Invert  outlet  works  - 1227.0. 

Downstream  Invert  outlet  works  - 1220.0. 

Portal  invert  pavilion  pumphouse  - 1247.2  . 

Streambed  at  centerline  of  masonry  dam  - 122  9.0  (approximate). 

d.  Reservoir  Length.  (Miles.) 

Normal  pool  - 1.20  miles. 

Maximum  pool  - 1.22  miles. 

e.  Storage . (Acre-feet.) 

Normal  pool  (main  spillway  crest)  - 7,642. 

Maximum  pool  (top  of  dam)  - 8,397. 

f.  Reservoir  Surface.  (Acres.) 

Normal  pool  (main  spillway  crest)  - 225. 

Maximum  pool  (top  of  dam)  - 230. 

g.  Dam. 

Type  - Combination  masonry  gravity  and  earthfill  embankment 
with  central  masonry  core  wall. 

Length  - Main  dam  - embankment  only  - 290  feet. 

Embankment  and  auxiliary  spillway  - 610  feet. 

Main  spillway  - 100  feet. 

Embankment  and  main  spillway  - 460  feet. 

Height  - Main  dam  - 60  feet. 

Main  spillway  - 20  feet. 

Top  Width  - Embankment  - 16  feet. 

Auxiliary  spillway  - 12  feet. 

Side  Slopes  - Main  dam  - upstream  - IV  on  3.5H. 

downstream  - IV  on  3H. 

Spillway  dam  - upstream  - IV  on  3H. 

downstream  - IV  on  3H. 


,4 
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h.  Diversion  and  Regulating  Tunnels. 


Typo  - Cast-Iron  pipes  - 36-lnch  diameter  blowoff. 

36-inch  diameter  water  supply. 
24-lnch  diameter  blowoff. 
30-lnch  diameter  supply. 
8-inch  diameter  supply. 


Length  - Cast-Iron  pipes  - 

36-lnch  diameter  blowoff  - 600  feet. 

36-lnch  diameter  water  supply  - connects  to 
distribution  system. 

24-lnch  diameter  blowoff  - 600  feet. 

30-inch  water  supply  line  to  headworks  at  No.  7 Dam  - 
7,500  feet. 

8-inch  diameter  - connects  to  water  tank  above  lake  - 
2 , 000  feet. 

Access  - Cast-iron  pipes  - 

36-inch  diameter  blowoff  and  water  supply  - 

access  to  upstream  end  by  closing  bulkhead  and 
slide  gates  at  intake  structure. 

24-inch  diameter  - none. 

30-inch  diameter  - access  at  pavilion  gatehouse  by 
closing  bulkhead  and  slide  gates 

8-inch  diameter  - none. 

Regulating  Facilities  - Cast-iron  pipes  - 

For  each  36-inch  diameter  - Two  manually  operated 
rising  stem,  2 threads  per  inch  (TFI) , 2 x 5 feet 
slide  gates  with  exposed  4:6  to  1 gear  reducers 
in  Intake  structure  and  manually  operated,  rising 
stem,  ..TFI,  gate  valves  with  5.86  exposed  gear 
reducers  and  2:1  ratio  chain  drives,  in  downstream 
gatehouse. 

24-lnch  diameter  - Two  manually  operated,  rising  stem, 
2TPI,  5:1  gear  reducers  in  downstream  gatehouse. 

30-lnch  diameter  - Manually  operated,  rising  stem, 
2TPI,  slide  gate  with  exposed  3:1  gear  reducer. 

8 -Inch  diameter  - Manually  operated,  rlsina  stem, 
^•TFI,  slide  gates  with  exposed  3:1  gear  reducer, 
and  two  pumps,  each  rated  at  200  gpm  at  325  feet 
head . 


i . Spillway . 

Type  - Main  spillway  - ogee  weir. 

Auxiliary  spillway  - broad  crested  weir  (width  12  feet) 
with  free  overfall. 
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Length  of  Weirs  - Main  spillway  - 100  feet. 

Auxiliary  spillway  - 324  feet  total. 

187  feet  minus  buttresses. 

Crest  Elevations  - Main  spillway  - 1282.8. 

Auxiliary  spillway  - 1283.3. 

Upstream  Channel  - Main  - IV  on  3H  rock-lined  slope, 
embankment. 

Auxiliary  - Flat  with  embankment  retained  on  left  end  of 
spillway  by  masonry  retaining  wall.  Dry  masonry 
wall  on  right  side  of  spillway.  Both  walls  project 
upstream  at  90°  to  axis  of  dam. 

Downstream  Channel  - Main  - gently  sloping  channel  with 
rock  bottom  narrows  to  30  feet  wide  by  2 feet  deep 
channel  with  100  feet  wide  overbank. 

Auxiliary’  - gently'  sloping  channel  with  rock  outcrops 
and  trees.  Masonry  retaining  wall  on  left  retains 
earth  embankment;  right  side  is  steep  with  sand- 
stone and  conglomerate  outcrops. 

J*  Regulating  Cutlets.  Outlet  works  as  described  above  in 
Paragraph  h.  Also,  Lake  Scranton  is  interconnected  with  Elmhurst 
Reservoir  by  a piping  system  that  is  regulated  at  No.  7 Dam.  Water 
can  be  brought  into  Lake  Scranton  via  the  piping  system.  Water  from 
Lake  Scranton  can  enter  the  distribution  system  either  directly  or  bv 
way  of  the  piping  system  at  No.  7 Dam. 
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SECTION  2 


ENGINEERING  DATA 


2 . 1 Design. 

a.  Data  Available.  Very  little  engineering  data  was  available 
for  review  for  the  original  structures  or  for  the  1900  modifications.  In 

a study  performed  in  1914  by  the  Pennsylvania  Water  Supply  Commission, 
an  account  of  design  concepts , geology,  construction  materials  and 
methods,  and  design  features  was  prepared  for  the  structures  from 
interviews  with  the  Owner,  visual  Inspection,  and  other  sources. 

The  1914  study  also  included  analyses  for  hydrology,  hydraulics,  and 
stability  of  the  principal  features.  Load  assumptions  and  a summary  of 
the  results  of  the  analyses  are  on  file.  That  study  and  additional  studies 
performed  by  the  Commission  in  1915  were  the  bases  for  the  recommend- 
ed improvements  to  the  main  spillway  that  were  made  in  1916. 

b.  Design  Features . Lake  Scranton  Dam  consists  of  two  in- 
dependent impoundment  structures,  the  main  dam  and  the  earthfill  struc- 
ture adjacent  to  the  main  spillway.  They  are  connected  by  high  natural 
ground.  Outlet  works  are  located  at  the  main  dam  and  at  a separate 
shoreline  facility  known  as  the  pavilion  gatehouse.  The  locations  of 
the  various  features  are  shown  on  Plate  1A. 

The  main  dam  consists  of  320-foot  long  masonry  gravity  sec- 
tion (Photographs  A and  B)  and  a 29  0-foot  long  earthfill  embankment  with 
a central  masonry  core  wall  (Photographs  D and  E) . The  maximum  height 
of  the  main  dam  is  about  60  feet.  The  plan  of  the  main  dam  is  shown  on 
Plate  2.  The  profile  along  the  axis  of  the  main  dam  is  shown  on  Plate  3. 
Typical  sections  of  the  main  dam  are  shown  on  Plates  4 and  5.  Drawings 
indicate  the  masonry  gravity  portion  of  the  main  dam  is  founded  entirely 
on  rock.  The  masonry  gravity  structure  is  keyed  into  rock  outcrops  at 
the  right  abutment.  The  structure  is  12  feet  wide  at  the  top.  The  bottom 
width  varies  but  is  generally  about  60  feet.  The  rock  outcrops  and  the 
rock  foundation  are  sandstone  and  conglomerate.  A discussion  on 
geology’  is  presented  in  Appendix  E.  At  the  top  of  the  gravity  dam, 

11  arched  openings  act  as  an  auxiliary  spillway.  Two  other  arches  are 
present,  for  architectural  purposes,  but  they  do  not  act  as  waterways. 

The  auxiliary  spillway  crest  is  at  Elevation  1283.3,  or  0.5  foot  higher 
than  the  crest  of  the  main  spillway.  These  arches  also  support  a road- 
way across  the  dam.  Parapet  walls  are  built  on  each  side  of  the  road- 
way. Along  the  right  bank  upstream  from  the  masonry'  gravity  structure, 
a masonry  retaining  wall  supports  a roadway'  fill  (Photograph  C). 

A sloping  masonry  gravity  retaining  wall  projects  upstream 
and  downstream  from  the  left  end  of  the  masonry  dam  to  retain  the  ad- 
jacent earthen  embankment.  The  downstream  wall  also  serves  as  the 
training  wall  for  the  auxiliary  spillway'  of  the  dam  (Photograph  D) . A 


gravel  drain  behind  the  downstream  retaining  wall  collects  subsurface 
water  and  carries  it  to  a gravel-filled  sump  located  at  the  toe  of  the 
embankment  (Photograph  E) . 

The  earthfill  embankment  adjacent  to  the  masonry  gravity 
structure  has  an  upstream  slope  of  IV  on  3.5H  and  a downstream  slope 
of  IV  on  3H.  The  crest,  which  is  at  Elevation  1288.5,  has  a paved  road- 
way on  it.  The  upstream  slope  has  12  inches  of  riprap  and  the  down- 
stream slope  is  seeded.  About  4 0 feet  beyond  the  end  of  the  adjacent 
masonry  gravity  structure,  the  foundation  rock  drops  abruptly.  Conse- 
quently, most  of  the  central  masonry  core  wall  is  built  upon  a concrete 
footing  that  was  placed  on  hardpan.  The  core  wall  is  constructed  to 
within  about  2 feet  of  the  top  of  the  embankment,  and  its  width  varies 
from  5 feet  at  the  top  to  about  16  feet  at  the  bottom.  The  core  wall  and 
embankment  tie  into  the  high  ground  at  the  left  abutment  of  the  main  dam. 

The  dam  that  includes  the  main  spillway  is  located  about 
1,200  feet  to  the  left  of  the  main  dam,  and  it  is  primarily  an  earthfill 
embankment  with  a central  masonry  core  wall.  A plan  and  typical  sec- 
tions of  the  dam  are  shown  on  Plates  6 and  7,  respectively.  Photograph  H 
also  shows  this  dam.  The  earthen  portion  of  the  dam  is  about  360  feet 
long.  The  upstream  slope  is  about  IV  on  3.5H,  and  it  is  protected  with 
12  inches  of  riprap  (Plate  7).  The  upstream  earthfill  is  continuous  across 
the  dam  and  main  spillway.  The  downstream  earthfill  slopes  are  IV  on 
3H  to  the  right  of  the  main  spillway  and  IV  on  1.5H  to  the  left  of  the 
main  spillway.  The  crest  level  of  the  earthfill  embankment  varies  from 
Elevation  1290.0  near  the  left  abutment  to  Elevation  1286.1  near  the 
right  abutment.  Elevation  1286.1  is  the  lowest  top  of  dam  elevation 
for  the  project.  A paved  roadway  crosses  the  main  spillway  on  a bridge. 
Part  of  the  central  masonry  core  wall  is  built  on  a concrete  footing  placed 
on  hardpan,  and  the  remainder  of  it  is  founded  on  rock.  The  maximum 
height  of  the  core  wall  is  about  20  feet. 

The  main  spillway  is  located  to  the  left  of  the  center  of  the 
460-foot  long  dam  structure.  The  height  of  the  main  spillway  is  about 
20  feet;  the  length  is  about  100  feet;  and  the  crest  is  at  Elevation  1282.8. 
A steel  truss  bridge  spans  the  spillway,  with  low  steel  2.5  feet  above 
the  spillway  crest  (Photograph  I).  The  original  spillway  was  a masonry 
gravity,  stepped  spillway.  That  spillway  was  raised  1.5  feet  in  1901 
in  order  to  increase  storage  capacity.  The  bridge  was  also  raised  at 
the  same  time  to  maintain  the  same  clearance  over  the  crest.  As  a re- 
sult of  studies  and  recommendations  made  by  the  Pennsylvania  Water 
Supply  Commission,  modifications  to  increase  stability  were  made  to 
the  main  spillway  in  1916.  The  top  1.5  feet  of  stone  were  removed  and 
replaced  with  concrete,  and  reinforced  concrete  was  doweled  to  the 
downstream  face  of  the  masonry  gravity  section.  The  modification  re- 
sulted in  a heavier  section  with  an  ogee  shape  for  the  spillway.  The 
exit  channel  below  the  main  spillway  (F-  otograph  L)  joins  the  exit  chan- 
nel below  the  main  dam  (Photograph  G)  about  2,000  feet  downstream. 


One  outlet  works,  which  contains  the  reservoir  drawdown 
facilities,  is  located  near  the  center  of  the  masonry  gravity  section  of 
the  main  dam.  A section  through  the  outlet  works  is  shown  on  Plate  4. 
The  screen  chamber  building  has  a total  of  six  intake  ports  at  three 
levels  and  is  located  along  the  upstream  face  of  the  masonry  gravity 
structure.  The  intake  ports  have  steel  trashracks.  Slots  are  provided 
to  install  bulkheads  over  the  upper  intake  ports,  and  the  lower  intake 
ports  are  controlled  by  slide  gates.  Two  cast-iron  pipes,  a 36 -inch 
water  supply  line  and  a 36-inch  emergency  line  can  withdraw  water 
from  the  screen  chamber.  Another  cast-iron  pipe,  24  inches  in  diameter, 
is  located  about  35  feet  to  the  right  of  the  screen  chamber.  This  pipe 
is  also  an  emergency  line.  Two  gatehouses  with  gate  valves  to  con- 
trol flow  in  the  water  supply  and  emergency  lines  are  located  at  the 
downstream  toe  of  the  masonry  gravity  structure  (Photograph  B) . Each 
line  has  two  manually  operated  gate  valves  on  it.  The  36-inch  water 
supply  line  has  a Venturi  meter  and  expands  to  a 48-inch  diameter  trans- 
mission line  that  supplies  water  to  Scranton.  The  36-inch  and  24-inch 
emergency  lines  are  underground  to  about  600  feet  downstream  from  the 
main  dam,  where  they  outlet  at  a small  pond  (Photograph  F) . 

Another  outlet  works,  the  pavilion  gatehouse,  is  located  a- 
long  the  shoreline  of  Lake  Scranton.  The  purpose  of  this  outlet  works 
is  to  control  a portion  of  the  flow  into  and  out  of  the  reservoir.  Water 
can  be  transferred  to  Lake  Scranton  from  other  reservoirs  and  then  dis- 
tributed from  Lake  Scranton.  The  design  of  this  outlet  works  is  such 
that  it  would  not  be  used  to  drawdown  the  reservoir  of  Lake  Scranton 
Dam. 

2 . 2 Construction. 


a.  Data  Available.  Construction  data  available  for  review  for 
the  original  structures  was  limited  to  information  contained  in  the  1914 
report  prepared  by  the  Pennsylvania  Water  Supply  Commission.  That 
information  was  obtained  by  interviews  with  the  Owner,  and  it  gives  de- 
tails of  the  construction  operations.  Details  of  construction  require- 
ments for  the  1916  main  spillway  modification  are  available. 

b.  Construction  Considerations.  The  1914  report  by  the  Com- 
mission raised  several  concerns  about  the  construction  of  Lake  Scranton 
Dam.  One  concern  was  that  no  special  design  provisions  were  included 
for  the  embankment  section  of  the  main  dam  where  the  core  wall  founda- 
tion made  a transition  from  rock  to  hardpan.  It  was  also  reported  by  the 
Chief  Engineer  of  Scranton  Gas  and  Water  Company  that  problems  were 
encountered  because  the  cement  did  not  meet  specification  requirements. 
Despite  the  above  considerations,  the  1914  report,  in  general,  praises 
the  quality  of  construction  used  in  the  structures.  For  example,  infor- 
mation is  cited  that  indicates  the  stone  was  carefully  selected  and  was 
of  high  quality,  the  embankment  fills  were  kept  moist  during  dry  periods, 
the  embankment  areas  were  grubbed,  and  excavation  for  foundations  was 
carried  to  such  depths  as  necessary  to  ensure  adequate  support.  In 


general,  the  accounts  of  construction  are  such  that  it  appears  reason- 
able care  was  used  for  construction  of  all  original  features  of  Lake 
Scranton  Dam . 

Review  of  available  information  for  the  1916  improvements 
to  the  main  spillway  did  not  yield  pertinent  information  with  respect 
to  the  character  of  that  work. 

No  information  was  reviewed  for  the  1977  repairs  to  the  em- 
bankment retaining  wall  adjacent  to  the  masonry  gravity  section  of  the 
main  dam. 

2.3  Operation.  No  formal  records  of  operation  were  reviewed  . Based 
on  information  from  the  Owner  and  the  caretakers  of  the  dam,  all  struc- 
tures have  performed  satisfactorily  except  for  the  masonry  retaining  wall 
at  the  main  dam.  Since  its  repair  in  1977,  it  has  performed  satisfactorily. 
The  caretakers,  who  have  been  associated  with  Lake  Scranton  Dam  for 
many  years,  said  that  they  could  not  recall  when  flow  over  the  auxiliary 
spillway  last  occurred. 

2.4  Other  Investigations.  The  Owner  said  that  plans  have  been  pre- 
pared foMncreiTs7ng'~th^~s"p illway  capacity  of  Lake  Scranton  Dam.  Neither 
the  engineering  data  for  these  plans  or  the  plans  themselves  were  review- 
ed by  the  inspection  team. 

2.5  Evaluation. 

a.  Availability.  Engineering  data  was  provided  by  the  Division 
of  Dams  and  Encroachments,  Bureau  of  Water  Quality  Management,  De- 
partment of  Environmental  Resources,  Commonwealth  of  Pennsylvania 
and  by  the  Owner,  Pennsylvania  Gas  and  Water  Company.  The  Owner 
made  available  an  engineer,  caretakers,  and  a valve  crew  for  informa- 
tion and  operating  demonstrations  during  the  visual  inspection.  The 
Owner  also  researched  his  files  for  additional  information  upon  request 
of  the  inspection  team. 

b.  Adequacy . The  type  and  amount  of  design  data  and  other 
engineering  data  are  limited,  and  the  assessment  must  be  based  on  the 
combination  of  available  data,  visual  inspection,  performance  history, 
hydrologic  assumptions,  and  hydraulic  assumptions. 

c.  Validity.  There  is  no  reason  to  question  the  validity  of  the 
available  data . 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1 Findings  . 

a.  General.  The  general  appearance  of  this  project  indicated 
that  some  project  features  have  deteriorated  with  age  and  are  in  need 
of  repair,  while  other  project  features  have  been  properly  maintained 
and  are  in  good  condition. 

b . Dam . 

(1)  The  embankment  sections  that  are  adjacent  to  the  main 
spillway  are  generally  in  good  condition  (Photograph  H).  No  seepage, 
wet  areas  or  other  deficiencies  were  observed  anywhere  on  the  embank- 
ment. The  sod  is  intact  and  well  maintained.  There  has  been  some  los 
of  riprap  at  the  main  spillway  abutments.  The  Owner  stated  that  people 
who  use  the  roadway  as  a hiking  path  throw  the  stone  into  the  lake. 
Minor  sloughing  and  erosion  has  resulted  from  the  loss  of  riprap.  Four 
small  shrubs  were  growing  on  the  upstream  face,  and  two  4-inch  trees 
were  growing  on  the  downstream  face  left  of  the  spillway  (Photograph  K) 
The  downstream  embankment  slopes  are  IV  on  3.5H  to  the  right  of  the 
spillway,  and  IV  on  1.5H  to  the  left  of  the  spillway.  Heavy  forest  be- 
gins at  the  toe  of  the  embankment  to  the  left  of  the  spillway  and  about 
ten  feet  beyond  the  toe  to  the  right  of  the  spillway.  A survey  of  the 
top  of  the  embankment  showed  that  the  left  end  was  4 feet  higher  than 
the  right  end.  The  survey  also  showed  that  the  right  end  of  the  embank- 
ment, which  is  at  Elevation  1286.1  , is  the  lowest  top  of  dam  elevation 
for  the  project.  Consequently,  overtopping  would  occur  at  this  location 
first. 


(2)  Several  damp  areas  and  seepage  points  were  observed  on 
the  downstream  face  of  the  masonry  gravity  section  of  the  main  dam. 
However,  at  no  place  was  the  leakage  estimated  to  exceed  about 
1/4  gallon  per  minute,  and  no  damage  or  other  adverse  effects  have  re- 
sulted from  the  leakage.  The  stone  masonry  and  mortar  joints  were  in 
excellent  condition,  and  they  had  no  signs  of  weathering,  cracking,  or 
other  defects.  The  auxiliary  spillway  consists  of  a series  of  arched 
openings  through  the  upper  portion  of  the  masonry  gravity  dam.  Photo- 
graphs A and  B show  the  downstream  face  of  the  dam  and  the  auxiliary 
spillway. 


(3)  The  embankment  section  adjacent  to  the  masonry  gravity 
dam  was  covered  with  a good  growth  of  sod  and  was  well  maintained. 
The  downstream  slope  is  irregular,  but  is  approximately  IV  on  3H.  At 
the  toe  of  the  slope  adjacent  to  the  masonry  retaining  wall,  there  was 
a wet  area  about  20  feet  square  (Photograph  E).  The  Owner,  while  re- 
pairing the  wall  in  1977,  installed  a gravel  drain  behind  the  wall  and 


connected  it  to  a gravel  filled  sump  at  this  location.  The  wet  area  is 
overflow  from  this  sump.  The  overflow,  while  uncontrolled , has  not 
caused  damage  to  other  features. 


c . Appurtenant  Structures  . 

(1)  The  main  spillway  is  suffering  from  advanced  concrete 
deterioration  (Photograph  J > . The  concrete  was  placed  in  1916  and  was 
doweled  to  the  existing  masonry  gravity  spillway  to  ensure  the  stability 
of  the  structure.  About  2 '3  of  the  downstream  face  has  very  severe 
scaling  to  a maximum  depth  of  about  7 inches.  At  the  left  end,  1-toot 
lengths  of  the  steel  reinforcement  are  exposed  and  are  in  early  stages 
of  corrosion.  Wide  horizontal  cracks  3re  present  at  most  of  the  con- 
struction joints,  and  they  are  weathered  and  scaled  to  a maximum  depth 
of  10  inches.  Leakage  from  these  Joints  was  observed,  particularly  at 
the  first  Joint  below  crest  level.  The  most  concentrated  leakage  point 
had  an  estimated  flow  of  2-3  gallons  per  minute  (Photograph  J,  p.D-5). 

The  leakage  has  not  affected  other  features.  Two  lines  of  1-1/2-inch 
diameter  drain  holes,  totalling  33  holes,  are  on  the  downstream  face, 
but  discharge  from  them  ranged  from  slight  to  nothing.  A roadway  bridge 
across  the  spillway  crest  has  its  low  steel  about  2.5  feet  above  the  crest 
(Photograph  I). 

(2)  The  masonry  retaining  wall  adjacent  to  the  left  end  of 
the  gravity  dam  (Photographs  P and  E)  was  repaired  in  1977.  There  was 
slight  seepage  at  the  base  near  the  wet  area  behind  the  wall.  No  dam- 
age to  other  features  has  resulted  from  the  seepage.  The  masonry'  and 
Joints  are  sound. 

(3)  Valve  covers  and  exposed  gears  were  coated  with  rust, 
but  other  operating  mechanisms  were  lubricated.  Paint  was  peeling  off 
gate  stands.  The  Owner  said  that  the  valves  were  operated  recently. 

A few  inches  of  water  was  standing  in  the  gatehouses. 

d.  Reservoir  A~ea  . The  reservoir  slopes  are  covered  with  hard- 
woods and  evergreens.  No  evidence  was  visible  of  creep,  rock  slides, 
or  land  slides.  The  Owner  indicated  that  sedimentation  is  not  a problem. 
The  watershed  is  partially  owned  and  controlled  by  the  Owner  and  pre- 
dominantly undeveloped. 

e.  Downstream  Channel.  The  channel  immediately  below  the 
main  spillway  is  covered  with  large,  loose  rock  and  was  dry  (Photograph  L) 
Several  hundred  feet  downstream,  discharge  from  some  small  springs 
converge  to  form  a small  permanent  watercourse  through  the  dense  forest. 
The  channel  below  the  gravity  dam  was  also  dry  for  several  hundred  feet. 

It  is  very  irregular,  and"  the  forest  starts  about  30  0 feet  downstream 
(Photograph  G) . The  two  channels  converge  well  downstream  of  the 
dam.  A gas  tank,  which  the  Owner  thought  contained  propane,  is  lo- 
cated in  the  downstream  channel  area  near  the  toe  of  the  gravitv  dam. 


3.2 


Evaluation . 


a . Dam . 

(1)  The  continued  growth  of  trees  and  shrubs  on  the  embank- 
ment slopes  and  along  the  toe  of  the  embankment  is  undesirable.  The 
downstream  slope  of  the  embankment  to  the  left  of  the  main  spillway  is 
steep,  but  the  embankment  height  at  this  section  is  not  great,  and, 
also,  the  left  end  of  the  dam  is  considerably  higher  than  the  right  end. 
The  right  end  of  the  dam  is  the  lowest  top  of  dam  elevation,  and  over- 
topping would  occur  there  first.  Unless  the  lost  riprap  on  the  upstream 
surface  is  replaced,  the  upstream  slopes  adjacent  to  the  spillway  will 
progressively  erode  and  slough. 

(2)  The  slight  seepage  showing  on  the  downstream  face  of 
the  main  dam  is  not  of  great  concern  at  the  present  time.  The  arched 
openings  of  the  masonry  gravity  dam,  that  comprise  the  auxiliary  spill- 
way, could  be  easily  blocked  by  debris. 

(3)  Water  from  the  subsurface  drain  behind  the  masonry  re- 
taining wall  enters  a gravel  filled  sump.  Apparently,  the  seepage  at 
the  toe  is  a result  of  the  sump  being  filled  to  capacity  and  overflowing. 
The  exact  source  of  this  subsurface  water  is  unknown,  and  the  quantity 
of  water  and  extent  of  saturation  are  also  unknown.  This  condition  is 
of  general  concern  because  of  the  proximity  to  important  features. 

b . Appurtenant  Structures  . 

(1)  The  concrete  on  the  main  spillway,  particularly  on  the 
left  side,  has  deteriorated  to  the  extent  that  its  structural  integrity 
could  be  affected.  Examination  of  previous  inspection  records  shows 
that  the  deterioration  began  at  least  as  early  as  1933.  The  location 
of  the  bridge  over  the  main  spillway  is  such  that  it  might  act  as  a 
hydraulic  constraint  when  the  depth  of  water  over  the  crest  exceeds 
2.5  feet.  It  could  also  cause  a buildup  of  debris  during  floods. 

(2)  The  overall  condition  of  the  operating  equipment  was 
adequate,  but  regular  maintenance  is  needed.  The  two  gatehouses 
located  at  the  toe  of  the  masonry  gravity  dam  might  not  be  accessible 
during  periods  of  flow  over  the  auxiliary  spillway. 

c.  Reservoir  Area . No  conditions  were  observed  in  the  reser- 
voir area  that  might  present  significant  hazard  to  the  dam. 

d.  Downstream  Channel.  The  location  of  the  unsheltered  gas 
tank  is  a personal  hazard  rather  than  a hazard  to  the  dam.  It  could 
easily  be  washed  away  if  significant  overflow  occurred,  or  it  could  be 
damaged  by  vandals. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedure . During  periods  of  high  runoff  the  reservoir  is  main- 
tained by  the  main  spillway  crest  at  Elevation  1282.8  with  any  excess 
reservoir  inflow  passing  over  main  spillway.  Normally,  however,  the 
reservoir  level  is  maintained  below  spillway  crest  and  there  is  no  spill- 
age. A 36-inch  diameter  line  through  the  intake  structure  at  the  main 
dam  releases  water  to  a 48-inch  diameter  gravity  transmission  line  that 
goes  into  Scranton.  Water  is  also  pumped  out  of  the  reservoir  by  two 
pumps  located  in  the  pavilion  gatehouse.  In  addition  to  normal  runoff, 
water  enters  the  reservoir  from  the  30-inch  diameter  supply  line  from 
Elmhurst  Reservoir  at  the  pavilion  gatehouse.  All  emergency  lines  are 
normally  closed. 

4.2  Maintenance  of  Dam.  The  dam  is  visited  daily  by  two  caretakers 
who  check  chlorination  equipment,  and  if  water  is  not  flowing  over  the 
main  spillway,  they  check  the  reservoir  elevation.  When  the  reservoir 
is  below  the  main  spillway  crest,  the  caretakers  report  the  reservoir 
elevation  to  the  Owner's  Engineering  Department.  This  information  is 
used  by  the  Engineering  Department  for  regulating  flows  in  the  distrib- 
ution system.  The  caretakers  are  also  responsible  for  observing  the 
general  condition  of  the  dam  and  appurtenant  structures  and  for  report- 
ing any  changes  or  deficiencies  to  the  Owner's  Engineering  Department. 
A Pennsylvania  Gas  and  Water  Company  engineer  makes  a formal  inspec- 
tion of  the  dam  each  year,  and  the  records  are  kept  on  file  and  used  for 
determining  priority  of  repairs.  Informal  inspections  are  also  made 
when  the  engineer  is  on  the  site  for  other  reasons.  The  seeded  embank- 
ments are  mowed  at  regular  intervals,  and  brush  is  cut  annually. 

4.3  Maintenance  of  Operating  Facilities.  The  intake  screens  are 
cleaned  in  the  fall  when  leaves  tend  to  clog  them  or  whenever  there  is 
indication  of  a pressure  drop.  There  is  no  regular  maintenance  program 
for  other  operating  facilities. 

4.4  Warning  Systems  in  Effect.  The  Owner  furnished  the  inspection 
team  with  a chain  of  command  diagram  for  lake  Scranton  Dam  and  a 
generalized  emergency  notification  list  that  is  applicable  for  all  the 
Pennsylvania  Gas  and  Water  Company  dams.  The  Owner  said  that  dur- 
ing periods  of  heavy  rainfall,  available  personnel  are  dispatched  to  the 
dams  to  observe  conditions.  AH  company  vehicles  are  equipped  with 
radios,  and  the  personnel  can  communicate  with  each  other  and  with  a 
central  control  facility.  Evaluation  of  risk  is  made  by  the  Owner's 
Engineering  Department.  The  Owner's  Engineering  Department  is  also 
responsible  for  notification  of  emergency  conditions  to  the  local  author- 
ities. Detailed  emergency  operational  procedures  have  not  been  for- 
mally established  for  Lake  Scranton  Dam  but  are  as  directed  by  the 
Owner's  Engineering  Department. 


4.5  Evaluation . Except  for  not  opening  the  valves  on  the  blowoff 
line  to  the  full  opening  on  a regular  basis,  the  operational  procedure  ap- 
pears to  be  satisfactory . Infrequent  operation  of  these  blowoffs  could 
effect  their  functioning  satisfactorily  during  emergency  conditions.  The 
procedures  used  by  the  Owner  for  inspecting  the  dam  are  adequate,  but 
some  repairs  have  not  been  timely.  As  observed  in  the  visual  inspection, 
the  maintenance  for  the  operating  facilities  is  adequate.  In  general, 
the  warning  system  is  adequate,  but  is  not  in  sufficient  detail  for 
La’<e  Scranton  Dam  when  its  overall  importance  is  considered. 


SECTION  5 


HYDROLOGY  AND  HYDRAULICS 


5 . 1 Evaluation  of  Features  . 
a . Design  Data  . 

(1)  No  hydrologic  or  hydraulic  analyses  for  the  original 
Lake  Scranton  Dam  were  available  for  review.  The  spillway  capacity 
was  estimated  before  and  after  the  1916  modification  of  the  main  spill- 
way. Spillway  capacity,  as  used  in  this  Section,  represents  the  com- 
bined capacity  of  the  main  and  auxiliary  spillways. 

(2)  In  the  recommended  guidelines  for  safety  inspection  of 
dams,  the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers 
(OCE),  established  criteria  for  rating  the  capacity  of  spillways.  The 
recommended  spillway  design  flood  for  the  sice  (intermediate)  and  hazard 
potential  (high)  classification  of  Lake  Scranton  Dam  is  the  PMF.  If  the 
dam  and  spillway  are  not  capable  of  passing  the  PMF  without  overtopping 
failure,  the  spillway  capacity  is  rated  as  inadequate.  If  the  dam  and 
spillway  are  capable  of  passing  one-half  of  the  PMF  without  overtopping 
failure,  the  spillway  capacity  is  not  rated  as  seriously  inadequate.  A 
spillway  capacity  is  rated  as  seriously  inadequate  if  all  of  the  following 
conditions  exist: 

(a)  There  is  a high  hazard  to  loss  of  life  from  large  flows 
downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would  signif- 
icantly increase  the  hazard  to  loss  of  life  downstream  from  the  dam  from 
that  which  would  exist  just  before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of  passing 
one-half  of  the  PMF  without  overtopping  failure. 

(3)  The  Lake  Scranton  watershed  is  primarily  owned  by  the 
Pennsylvania  Gas  and  Water  Company  and  is  undeveloped.  Hydrologic 
analysis  for  this  study  was  based  on  existing  conditions  and  the  effects 
of  future  development  of  the  watershed  were  not  considered. 

b.  Experience  Data.  In  1972,  Justin  & Courtney  prepared  a 
hydrology  report  and  an  improvement  study  that  showed  the  6-hour  Pro- 
bable Maximum  Fiood  (PMF)  peak  discharge  at  17,000  cfs  for  the 
Williams  Bridge  watershed.  The  Williams  Bridge  watershed  is  5.0  square 
miles  and  is  part  of  the  Lake  Scranton  watershed  which  is  6.0  square 
miles.  The  PMF  peak  for  the  Lake  Scranton  watershed  was  determined 
to  be  19,670  cfs,  with  16,390  cfs  being  the  Williams  Bridge  watershed 
component  (AppendLx  C).  Before  the  1916  main  spillway  improvement, 


In  1971,  the 
reservoir 


the  spillway  capacity  was  estimated  to  be  2,300  cfs 
Owner  estimated  a spillway  capacity  of  7,100  cfs  for  „ .„C1V.,U 
oler3tior,  of  1286 . 1_.  The  lowest  point  cf  the  top  of  the  dam  was  fount 
to  be  elevation  128o.l.  It  is  located  at  the  right  end  of  the  embank- 
ment cam  that  has  the  main  spillway.  Calculations  were  performed  to 
chacA  spillway  capacity,  and  a discharge  of  -1,460  cis  for  a res- 
ervoir Elevauon  of  128o.l  was  calculated  and  used  for  this  studv 
(Appendix  C). 

c*  — ?u3~  Observations  . On  the  date  of  the  inspection  it 
was  observed  that  the  auxiliary  spillway  is  quite  vulnerable  to  block- 
age and  capacity  reduction  during  a flood  occurrence  due  to  debris 
accumulation.  Another  potential  source  of  spillway  blockage  and  cap- 
acity reduction  is  the  constriction  caused  by  the  highway  bridoe  that 
rlfans  t,l?e  main  spillway.  The  low  steel  of  the  bricae  is  2.5  feet  abov= 
the  spillway.  However,  no  trash  or  debris  were  observed  on  the  res-  ~ 
erveir  on  the  date  of  the  inspection. 

pMr  fhe  rS k r[n  f f°i' • x For  an  occurrence  of  the  Lake  Scranton 
inflow  o.  Id,  390  cfs  into  Williams  Bridge  Reservoir  is 

f‘fater  t’13n  “he  spillway  capacity’  of  Williams  Bridge  Dam.  A check  of 
storage  effect  of  Williams  Bridge  Reservoir  shows  that  the 

?,f9fooVailable  1S  insufficient  to  contain  an  inflow  with  a 
?.?a\  16,390  c.s  without  overtopping  the  dam  (Appendix  C) 

Dria?,e  Da":  WOuld  Prooably  fail  due  to  overtopping  based  on 
a^Jo-  llu\e,l  'APPenc:lx  C),  a failure  hydrograph  with  a peak  in- 

flow as  high  as  1 10,000  cfs  could  rush  into  Lake  Scranton,  totally 

ftvPo-T9*in  f3mS  Brld?*1  Rese[voir  in  17  minutes.  The  spillway  iaoac- 
l 4 ,4BU  c‘s  much  less  than  the  peak  inflow  of  110,000  cfs.  A 
fpec,k  °:  ihe  surcharge  storage  effect  cf  Lake  Scranton  shows  that  the 
su. charge  storage  available  is  insufficient  to  contain  an  inflow  with  a 
peak  flow  o.  110,000  cfs  without  overtoppinc  Lake  Scranton  Dam  A 
secon-  .ailure  hydrograph  with  a total  time  of  2 hours  was  also  con- 
s.ruc_tec  to  rerlect  a more  gradual  failure.  With  a constant  volume  of 

C/i'6  aC;f'fe5i  Stored  *?ehxnd  Williams  Bridge  Dam,  the  second  failure 
hydrog.aph  peak  was  calculated  to  be  15,440  cfs.  If  Williams  Bridae 
Da..*  woula  rail,  resulting  in  this  peak  outflow  of  15,440  cfs  the  sDill- 
^i^a,pa:ity  ^.surcharge  storage  effect  of  Lake  Scranton  Dam  aaain 
woul^  be  insufficient  to  prevent  overtopping  of  the  lake  Scranton  Dam 
A.so,  according  to  the  1914  calculations  of  G.F.  Wieghardt  of  the 
of  wm!V3nin  V'?ter  SuppIy  Commission,  a failure  of  the  top  13.5  feet 
?ndcgS  Dam  W0^d  produce  a head  of  more  than  2.5  feet  on 
th.  top  o.  lake  ocranton  Dam.  If  Williams  Bridae  Dam  does  not  fail 
due  to  overtopping,  the  resulting  flow  of  nearly  16,390  cfs  from  Williams 
fndge  Reservoir  into  lake  Scranton  would  be  sufficient  to  force  over- 
topping o.  Lake  Scran  ton  Dam.  If  lake  Scranton  Dam  should  fail  be- 

afe  °;  °vertop?in,g'  the  overtopping  potential  and  potential  for  failure 
o.  i\o.  5 Dam  would  be  greatly  increased. 
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e.  Downstream  Conditions.  As  shown  on  Plate  1,  Lake  Scranton 
Dam  is  located  1.3  miles  downstream  from  Williams  Bridge  Dam,  and 
No.  5 Dam  is  located  3.0  miles  downstream  from  Lake  Scranton  Dam. 
Tbacks  of  the  Erie  - Lackawanna  Railroad  and  the  Lackawanna  and 
Wyoming  Valley  Railroad  cross  Stafford  Meadow  Brook  about  0.5  mile 
below  No.  5 Dam.  Starting  at  about  1.0  mile  below  No.  5 Dam, 

Stafford  Meadow  Brook  runs  parallel  to  Interstate  Route  81  for  a reach 

of  about  1.0  mile.  At  the  end  of  this  reach,  Stafford  Meadow  Brook 
runs  under  Interstate  Route  81  and  into  the  City  of  Scranton,  which  is 
the  first  populated  area  below  Lake  Scranton  Dam.  The  City  of  Scranton 
is  about  5.0  stream  miles  below  Lake  Scranton  Dam  and  about  2.0  stream 
miles  below  No.  5 Dam.  The  downstream  conditions  indicate  that  a 
high  hazard  classification  is  warranted  for  Lake  Scranton  Dam. 

f . Spillway  Adequacy. 

(1)  Williams  Bridge  Dam  will  not  pass  its  component  of  the 
PMF  for  Lake  Scranton  watershed  without  overtopping.  The  Williams' 
Bridge  component  of  one-half  the  Lake  Scranton  PMF  is  8,  195  cfs,  and 
it  is  greater  than  the  spillway  capacity  of  Williams  Bridge  Dam.  A 
check  of  the  surcharge  storage  effect  of  Williams  Bridge  Reservoir  shows 
that  the  surcharge  storage  available  is  insufficient  to  contain  an  inflow 
with  a peak  flow  of  8,195  cfs  without  overtopping.  As  discussed  in 
Paragraph  5.1.d. , if  Williams  Bridge  Dam  should  fail  because  of  over- 
topping. Lake  Scranton  Dam  would  be  overtopped,  and  the  potential  for 
failure  of  Lake  Scranton  Dam  would  be  greatly  increased.  In  tum,  if 
Lake  Scranton  Dam  should  fail  because  of  overtopping,  the  overtopping 
potential  and  potential  for  failure  of  No.  5 Dam  would  be  greatly 
increased. 


(2)  The  maximum  tailwater  is  estimated  to  be  Elevation  1234.4 
at  the  spillway  capacity  of  4,480  cfs.  At  maximum  pool  elevation,  there 
is  a difference  of  about  50  feet  between  headwater  and  tailwater.  If 
Lake  Scranton  Dam  should  fail  due  to  overtopping,  the  hazard  to  loss 

of  life  downstream  from  the  dam  will  be  significantly  increased  from 
that  which  would  exist  just  prior  to  overtopping. 

(3)  Based  on  established  OCE  criteria  as  outlined  in 
Paragraph  5.1. a.  (2),  the  spillway  capacity  of  Lake  Scranton  Dam  is 
rated  as  seriously  inadequate.  For  Williams  Bridge  Dam,  considering 
the  effects  of  the  surcharge  storage  of  242  acre-feet,  the  Williams 
Bridge  spillway  discharge  capacity  of  5,600  cfs  can  accommodate  a 
flood  with  a peak  inflow  of  5,800  cfs  for  a storm  of  the  same  duration 
as  the  Williams  Bridge  PMF.  This  is  34  percent  of  the  Williams  Bridge 
PMF  peak  inflow.  Considering  the  effects  of  the  combined  Lake  Scranton 
and  Williams  Bridge  Reservoir  surcharge  storage  of  997  acre-feet,  the 
Lake  Scranton  spillway  discharge  capacity  of  4,480  cfs  can  accommodate 
a flood  with  a peak  inflow  of  5,430  cfs  for  a storm  of  the  same  duration 
as  the  Lake  Scranton  PMF.  This  is  28  percent  of  the  Lake  Scranton  PMF. 


(4)  It  might  be  noted  that  the  average  flow  from  the  6 square 
mile  drainage  area  of  Stafford  Meadow  Brook  above  lake  Scranton  is  on 
the  order  of  5 mgd.  An  average  of  about  12  mgd  is  served  to  the  Scranton 
area  from  lake  Scranton.  The  difference  represents  the  average  diver- 
sion from  Elmhurst  Dam  on  Roaring  Brook  to  Lake  Scranton.  As  an  ele- 
ment in  the  operating  procedure,  the  pool  level  in  Lake  Scranton  is 
manually  maintained  at  a level  below  the  elevation  of  the  main  spillway. 
This  provides  storage  for  overflow  from  Williams  Bridge  Dam,  the  uncon- 
trolled flow  from  the  intervening  1 square  mile  of  drainage  area  and  the 
controlled  flow  from  Elmhurst  Dam.  Consequently,  there  is  very  infre- 
quent flow  over  the  main  spillway  and  there  was  no  record  of  the  last 
flow  over  the  auxiliary'  spillway. 
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SECTION  6 

STRUCTURAL  STABILITY 


6 . 1 Evaluation  of  Structural  Stability . 

a . Visual  Observations  . 

(1)  General . The  visual  inspections  of  the  main  dam  and 
spillway  dam  resulted  in  some  observations  that  are  relevant  to  struc- 
tural stability.  These  observations  are  listed  herein  for  the  various 
features . 

(2)  Embankment  Section  of  Main  Dam . A seepage  area 
was  observed  at  the  toe  of  the  embankment.  The  detailed  description 

and  evaluation  of  the  condition  are  in  Paragraphs  3.1.b.(3)  and  3. 2. a.  (3), 
respectively. 

(3)  Main  Spillway.  The  concrete  on  the  main  spillway  is 
deteriorated.  The  detailed  description  and  evaluation  are  in  Para- 
graphs 3.1.c.(l)  and  3.2.b.(l),  respectively. 

b.  Design  and  Construction  Data . No  records  of  design  data 

or  stability  computations  for  the  original  structures  or  for  the  1900  mod- 
ifications were  available  for  review.  However,  stability  studies  for 
the  principal  features  were  performed  in  1914  by  the  Pennsylvania 
Water  Supply  Commission,  and  the  results  of  the  analyses  are  on  file. 

That  study  and  additional  studies  performed  by  the  Commission  in  1915 
were  the  bases  for  the  recommended  improvements  to  the  main  spillway 
that  were  made  in  1916. 

The  two  principal  features  that  can  be  evaluated  by  stability 
computations  are  the  masonry  gravity  section  of  the  main  dam  and  the 
main  spillway.  For  the  masonry  gravity  section  of  the  main  dam,  the 
1914  analysis  was  reviewed  to  assess  the  stability  of  the  section. 

The  maximum  loading  condition  that  was  used  for  the  structure  includ- 
ed the  following:  water  level  at  Elevation  1285.3,  full  hydrostatic 
pressure  on  the  upstream  face,  no  tailwater,  and  uplift  varying  from 
two-thirds  full  uplift  at  the  heel  to  zero  at  the  toe.  The  results  of 
the  analysis  were  that  the  resultant  is  within  the  middle  third  of  the 
section  from  the  top  of  the  structure  to  a level  of  49  feet  below  the 
top  of  dam.  Below  this  level,  the  maximum  distance  that  the  result- 
ant was  outside  the  middle  third  was  4 feet.  Toe  pressures  and  resis- 
tance to  sliding  were  found  to  be  within  acceptable  limits. 

In  general,  the  loading  assumptions  that  were  used  for  the 
masonry  gravity  section  of  the  main  dam  are  satisfactory.  It  would 
have  been  more  appropriate  to  use  a headwater  level  about  1 foot 
higher  or  Elevation  1286. 1,  which  is  the  level  at  which  overtopping 
of  the  embankment  adjacent  to  the  main  spillway  begins,  but  this 
would  have  negligible  effect  on  the  results.  The  assumption  of  no 
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tailwater  is  considered  to  be  satisfactory  because  the  masonry  arches 
of  the  auxiliary’  spillway  would  pass  little  water  compared  to  the  size 
of  the  downstream  channel.  The  actual  computations  for  stability  were 
not  reviewed,  but  correspondence  on  file  indicates  that  an  independent 
evaluation  of  the  section  was  made  by  Professor  F.  P.  McKibben  of 
Lehigh  University,  and  similar  results  were  obtained  by  him.  Conse- 
quently, the  conclusion  for  this  study  is  that  while  the  masonry  grav- 
ity section  of  the  main  dam  does  not  meet  OCE  recommended  guidelines 
for  stability  at  all  levels,  which  recommend  that  the  resultant  be  with- 
in the  middle  third , the  deviation  from  the  recommended  guidelines  is 
not  significant. 

Stability  computations  that  considered  the  effect  of  the  con- 
crete that  was  added  to  the  main  spillway  to  increase  stability  were 
also  reviewed.  These  computations  were  also  performed  by  the  Penn- 
sylvania Water  Supply  Commission.  The  analysis  of  the  improved  sec- 
tion showed  the  resultant  to  be  located  outside  the  middle  third  by  no 
more  than  1 foot  under  the  maximum  loading  conditions.  The  loading 
assumptions  included  3 feet  of  water  on  the  crest,  uplift  varying  from 
two-thirds  of  full  uplift  at  the  heel  to  zero  at  the  toe,  and  full  hydro- 
static pressure  on  the  upstream  face.  Toe  pressures  and  the  resis- 
tance to  sliding  were  acceptable,  and  the  Commission  concluded  that 
the  section  was  satisfactory. 


In  this  study,  an  additional  analysis  was  performed  to  in- 
clude earth  pressure  from  the  embankment  adjacent  to  the  upstream 
face  of  the  section  and  a tailwater  depth  of  3 feet.  Only  the  bottom 
of  the  maximum  section  was  analyzed.  The  analysis  showed  the  toe 
pressures  and  the  sliding  factor  to  be  within  acceptable  limits.  The 
analysis  showed  the  resultant  outside  the  middle  third.  It  is  located 
about  2.3  feet  inside  the  base  from  the  downstream  toe.  However, 
because  the  spillway  is  on  a rock  foundation  and  because  the  toe 
pressure  is  within  acceptable  limits,  the  resultant  being  outside  the 
middle  third  is  not  considered  to  be  a significant  deviation  from  the 
OCE  recommended  guidelines. 


c.  Operating  Records.  There  is  no  evidence  that  any  stabil- 
ity problems  have  occurred  for  the  masonry  gravity  section  of  the  main 
dam  or  for  the  main  spillway  during  the  operational  history  of  the  dam. 
It  is  known  that  the  masonry  retaining  wall  adjacent  to  the  gravity  sec- 
tion of  the  main  dam  cracked  in  1953  and  slowly  bulged  until  it  was  re- 
built in  1977.  However,  the  original  design  was  improved  upon  during 
the  repair  by  the  addition  of  a gravel  drain  along  the  back  face  of  the 
wall,  and  the  wall  has  performed  satisfactorily  since  its  repair. 


d.  Post-Construction  Changes . Adequate  information  is  avail- 
able concerning  modifications  made  to  Lake  Scranton  Dam  after  1916. 


e.  Seismic  Stability.  Lake  Scranton  Dam  is  located  in  Seis- 
mic Zone  1.  Normally,  it  can  be  considered  that  if  a dam  in  this  zone 
is  stable  under  static  loading  conditions,  it  can  be  assumed  safe  for 
any  expected  earthquake  loading.  However,  since  there  is  the  poten- 
tial of  earthquake  forces  moving  or  cracking  the  masonry  core  wall, 
the  theoretical  seismic  stability  of  this  dam  cannot  be  assessed. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Safety . 

(1)  Based  on  the  visual  inspection,  available  records,  cal- 
culations and  past  operational  performance.  Lake  Scranton  Dam  is 
judged  to  be  in  good  condition.  However,  deficiencies  of  varying  de- 
gree of  importance  were  noted.  A summary  of  the  features  and  observ- 
ed deficiencies  is  listed  below: 


Feature  and  Location 


Observed  Deficiencies 


Embankment  Sections  Adjacent 
to  Main  Spillway: 


Upstream  surface 

Downstream  surface 

Masonry  Gravity  Section  of 
Main  Dam: 

Downstream  face 

Masonry  arches  (function  as 
auxiliary  spillway) 

Embankment  Section  of  Main  Dam: 

Main  Spillway: 

Downstream  face 

Crest 

Outlet  Works: 


Loss  of  riprap;  minor 
sloughing  and  erosion; 
growth  of  shrubs . 

Trees  on  embankment. 


Leakage. 


Small  openings. 
Wet  area  at  toe . 


Concrete  deterioration 
and  leakage. 

Low  bridge. 

Lack  of  regular 
maintenance. 


Downstream  Channel: 


Exposed  propane  tank. 


(2)  The  overtopping  potential  analysis  shows  that  Lake 
Scranton  Dam  will  be  overtopped  by  the  PMF  and  by  one-half  the  PMF. 
Based  on  OCE  criteria,  as  outlined  in  Paragraph  5.1. a.  (2),  the  spill- 
way capacity  is  rated  as  seriously  inadequate.  The  existing  spillway 
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can  accommodate  a flood  with  a peak  inflow  of  2 8 percent  of  the  PMF 
peak  inflow. 


(3)  Review  of  the  1914  stability  computations  for  the  ma- 
sonry gravity  section  of  the  main  dam  indicates  that  for  the  condition 
of  maximum  loading,  the  resultant  is  slightly  outside  the  middle  third 
of  the  base,  but  the  factor  of  safety  for  sliding  and  the  toe  pressure 
are  within  acceptable  limits . 

(4)  Review  of  the  1914  stability  computations  for  the  main 
spillway  and  computations  made  for  the  purpose  of  this  study  indicate 
that  for  the  condition  of  maximum  loading,  the  resultant  is  outside  the 
middle  third  of  the  base.  However,  it  is  located  within  the  base  about 
2.3  feet  from  the  downstream  toe,  and  the  factor  of  safety  for  sliding 
and  the  toe  pressure  are  within  acceptable  limits. 

(5)  Lake  Scranton  Dam  is  located  upstream  of  No.  5 Dam. 

If  Lake  Scranton  Dam  should  fail  because  of  overtopping,  the  overtop- 
ping potential  and  the  potential  for  failure  of  No.  5 Dam  is  greatly  in- 
creased. Williams  Bridge  Dam  is  located  upstream  of  Lake  Scranton 
Dam.  Results  of  a Phase  I investigation  report  on  Williams  Bridge 
Dam  showed  that  the  spillway  capacity  of  Williams  Bridge  Dam  was 
rated  as  seriously  inadequate,  based  on  criteria  established  by  OCE 
for  these  studies.  If  Williams  Bridge  Dam  should  fail  because  of 
overtopping,  the  overtopping  potential  and  the  potential  for  failure 

of  Lake  Scranton  and  No.  5 Dams  is  greatly  increased.  The  safety 
of  Lake  Scranton  Dam  is,  therefore,  directly  affected  by  the  safety 
of  Williams  Bridge  Dam. 

b.  Adequacy  of  Information.  The  information  available  is  such 
that  an  assessment  of  the  condition  of  the  dam  can  be  inferred  from  the 
combination  of  visual  inspection,  past  performance,  and  computations 
performed  prior  to  and  as  part  of  this  study. 

c.  Urgency . Lake  Scranton  Dam  is  located  upstream  of  No.  5 
Dam  and  the  City  of  Scranton,  and  impounds  about  2.5  billion  gallons 
of  water  at  normal  pool  level.  If  Lake  Scranton  Dam  should  fail  be- 
cause of  overtopping,  the  overtopping  potential  and  the  potential  for 
failure  of  No.  5 Dam  is  greatly  increased.  The  recommendations  in 
Paragraph  7.2  should  be  implemented  as  soon  as  practical  or  in  a 
timely  manner,  as  noted. 


d.  Necessity  for  Further  Investigations.  In  order  to  accom- 
plish some  of  the  remedial  measures  outlined  in  Paragraph  7.2,  fur- 
ther investigations  will  be  required. 


Recommendations  and  Remedial  Measures. 


a.  In  view  of  the  concern  for  safety  of  Lake  Scranton  Dam,  the 
following  measures  are  recommended  to  be  undertaken  by  the  Owner  as 
soon  as  practical: 


■I 
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(1)  Develop  a detailed  emergency  operation  and  warning 
system  lor  the  Williams  Bridge,  Lake  Scranton,  and  No.  5 Dam  system. 

(2)  Ferform  additional  studies  to  more  accurately  ascertain 
the  spillway  capacity  required  for  Lake  Scranton  Dam,  as  well  as  the 
nature  and  extent  of  mitigation  measures  required  to  make  the  spill- 
ways hydraulically  adequate.  Also  include  provisions  to  repair  con- 
crete of  the  main  spillway. 

b.  In  order  to  correct  operational,  maintenance  and  repair  de- 
ficiencies, and  to  more  accurately  determine  the  condition  of  the  dam, 
the  following  measures  are  recommended  to  be  undertaken  by  the  Owner 
in  a timely  manner: 

(1)  Install  four  or  more  observation  wells,  or  other  instru- 
mentation, in  the  downstream  slope  of  the  embankment  adjacent  to  the 
masonry  gravity  section  of  the  main  dam.  Two  wells,  or  other  instru- 
mentation, should  be  installed  at  different  elevations  to  the  left  of 
the  embankment  retaining  wall  to  determine  the  condition  of  the  em- 
bankment near  the  location  where  water  is  being  collected  by  the  grav- 
el drain  behind  the  wall.  The  others  should  be  located  at  the  Owner's 
discretion.  Monitor  instruments  and  record  data  so  that  any  change 

in  condition  is  detected. 

(2)  Visually  monitor  the  quantity  of  seepage  that  exists  at 
the  toe  of  the  embankment  near  the  gravel-filled  sump. 

(3)  Study  the  possible  benefits  of  providing  a floating  trash 
boom  upstream  from  the  auxiliary  spillway. 

(4)  Replace  missing  riprap  and  remove  shrubs  on  upstream 
surface  of  embankment  adjacent  to  main  spillway. 

(5)  Remove  trees  growing  on  downstream  surface. 

(6)  Provide  anchorage  and  shelter  for  propane  tank  located 
at  toe  of  main  dam. 

(7)  Maintain  and  operate  gated  outlets  on  a regular  basis. 

(8)  Visually  monitor  leakage  quantity  on  downstream  face 
of  masonry  gravity  section  of  main  dam  and  make  repairs  when 
necessary. 


c.  Before  remedial  work  for  correcting  the  hydraulic  deficien- 
cies of  the  spillways  is  complete,  the  following  measures  are  recom- 
mended to  be  undertaken  by  the  Owner: 

(1)  Provide  round-the-clock  surveillance  of  Lake  Scranton 
Dam  during  periods  of  unusually  heavy  rains. 


(2)  Have  personnel  and  equipment  available  during  floods 
to  remove  any  debris  that  causes  the  main  or  auxiliary  spillway  to  be- 
come clogged. 

(3)  When  warnings  of  a storm  of  major  proportions  are  given 
by  the  National  Weather  Service,  the  Owner  should  activate  his  emer- 
gency and  warning  system  procedures. 
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OUTLETS:  Plans,  sections  , and  details  available 

Plan  ' No  discharge  ratings  . 

Details 
Constraints 
Discharge  Ratings 


RAINFALL/RESERVOIR  RECORDS  None 


;TCONST RUCTION  SURVEYS  OF  DAM  None 


CHECKLIST 


ENGINEERING  DATA 


HYDROLOGY  AND  HYDRAULICS 


NAME  OF  DAM: 


Lake  Scranton 


NDS  DER 

ID  NO.:  374  ID  NO.:  35-21 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  Elevation  12S2.S 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) : Elevation  12  82.1 
ELEVATION  MAXIMUM  DESIGN  POOL:  Elevation  12  86. 1 


ELEVATION  TOF  DAM: 


Elevation  1286.1 


SPILLWAY  CREST: 

a.  Elevation  Main  - Elevation  1282.8;  Auxiliary  - Elevation  12S3.3 

b.  Type  Main  - Concrete  Ogee;  Auxiliary-  - 11  Masonry  Arches~Tbroad-crested) 

c . Width  Main  - Not  Applicable:  Auxiliary  12' 

d.  Length  Main  - 100';  Auxiliary  - 17'  each  for  11  openings 

e.  Location  Spillover  Main  - Near  left  abutment  of  embankment;  Auxiliary  - over  darr. 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a.  Type  36"  blow-off;  24"  blowoff;  and  S-,  30- , and  36-lnch  water  supply 

b.  Location  Near  center  of  masonry  section  of  main  dam  and  pavilion  gatehouse 

c.  Entrance  Inverts  1227.0  at  main  dam  and  1247,2  at  pavilion  gatehouse 

d.  Exit  Inverts  About  1220  for  blowoff  s 

e.  Emergency  Draindown  Facilities  36"  and  24"  pices 

HYDROMETEOROLOGICAL  GAGES: 

a . Type None 

b . Location None 

c.  Records None 


MAXIMUM  NONDAMAGING  DISCHARGE: 


Unknown 
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CHECKLIST  - VISUAL  INSPECTION 


VISUAL  INSPECTION 
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o 


CM 


<V 

<D 

J= 

CO 
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STAFF  GAGE  AND  RECORDER  N’one. 


CONCRETE/MASONRY  DAMS 


STAFF  GAGE  OR  RECORDER  None 


OUTLET  WORKS 


UNGATED  SPILLWAY  (Main  Spillway) 


RESERVOIR  AND  WATERSHED 


DOWNSTREAM  CHANNEL  (Below  Dam) 
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Left  Side  of  Masonry  Gravity  Dam 
and  Embankment  Retaining  Wall 


Embankment  Retaining  Wall  Adjacent  to 
Masonry  Gravity  Dam 


LAKE  SCRANTON  DAM 


LAKE  SCRANTON  DAM 


LAKE  SCRANTON  DAM 
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Looking  Upstream 
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APPENDIX  E 
GEOLOGY 


1.  General  Geology . The  damsite  and  reservoir  are  located 
In  the  northeastern  portion  of  Lackawanna  County.  Lackawanna 
County  was  completely  covered  with  ice  during  the  last  continental 
glaciation  of  Pleistocene  time.  The  general  direction  of  ice  movement 
was  S 35°-40°  W.  Glacial  drift  covers  the  entire  County,  except 
where  subsequent  erosion  has  removed  it.  Thick  deposits  of  glacial 
outwash  occur  in  many  places  along  the  Lackawanna  River,  and  are 
50  to  100  feet  thick  near  Dickson,  Scranton,  and  Moo  sic. 

The  only  important  structural  feature  in  Lackawanna  County 
is  the  Lackawanna  Syncline,  which  traverses  the  County  in  a south- 
westerly direction.  The  syncline  enters  the  County  at  the  northeast 
corner  as  a narrow  shallow  trough,  gradually  deepens  and  broadens 
toward  the  southwest,  and  reaches  its  maximum  development  in 
Luzerne  County.  The  rock  formations  exposed  range  from  the  post- 
Pottsville  formations  (youngest)  through  the  Pottsville,  Mauch  Chunk 
shale,  Pocono  sandstone  to  the  Damascus  formation  of  the  Catskill  h 

group  (oldest).  The  rim  rocks,  the  Pottsville  formation  and  Pocono 
sandstone,  have  dips  that  rarely  exceed  10°  to  20°  and  form  a rather 
simple  syncline.  The  core  rocks,  the  post-Pott sville  formations,  are 
folded  into  a serious  of  minor  anticlines  and  synclines  which  trend 
about  N 70°  E.  The  rocks  in  the  northwestern  and  southeastern  parts 
of  the  County,  outside  of  the  limits  of  the  Lackawanna  Syncline,  are 
generally  horizontally  stratified . 

The  Lackawanna  River,  in  general,  follows  the  axis  of  the 
Lackawanna  Syncline.  Southeast  of  the  Lackawanna  River,  the  rise  in 
terrain  is  quite  gradual  and  the  crests  of  the  high  mountains  are  sever- 
al miles  from  the  Lackawanna  River.  Streams,  such  as  Roaring  Brook 
and  Stafford  Meadow  Brook,  have  cut  deep  canyons  through  the  moun- 
tains and  follow  a tortuous  course  to  their  confluence  with  the  Lacka- 
wanna River  near  Scranton,  Pennsylvania.  In  the  area  of  interest,  the 
Lackawanna  River  streambed  is  founded  in  post -Pott sville  formations. 

Proceeding  uphill  from  the  river,  the  older  Pottsville  formation,  Mauch  , 

Chunk  shale,  Pocono  sandstone,  and  Catskill  continental  group  are 
encountered  in  turn.  The  tributary  streams,  in  flowing  down  the  moun- 
tains, have  generally  cut  through  or  around  the  hard  sandstone  and 
conglomerate  members , and  have  eroded  their  streambed  into  the  softer 
shales  and  glacial  till.  The  Catskill  continental  group  of  rocks  under- 
lies the  greater  part  of  Lackawanna  County. 
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2.  Site  Geology.  Except  for  the  geologic  formations  Involved, 
the  foundation  conditions  for  Lake  Scranton  afforded  by  Stafford  Meadow 
Brook  Is  characteristic  of  numerous  other  streams  In  this  section  of  the 
State,  such  as  at  Williams  Bridge  and  Elmhurst  Dams.  The  dam  Is 
founded  partially  upon  Mauch  Chunk  shale  and  partially  upon  Pottsvllle 
sandstone  and  conglomerate.  The  right  high,  or  masonry  portion  of  the 
dam,  Is  founded  upon  and  keyed  Into  the  gray  Pottsvllle  sandstone  and 
conglomerate.  The  stratification  of  this  massive  rock  has  a slight  dip 
Into  the  right  abutment.  From  about  the  middle  of  the  original  creekbed, 
and  Into  the  left  abutment,  the  1914  report  of  the  Pennsylvania  Water 
Supply  Commission  Indicates  that  a hardpan  was  utilized  as  the  founda- 
tion for  the  embankment  portion  of  the  dam.  A black  to  deep  blue  clay 
was  reported  to  have  been  present  Immediately  above  the  hardpan.  This 
could  have  been  the  decomposed  remains  of  the  coal  and  clay  shale 
strata  usually  found  near  the  base  of  the  Pottsvllle  formation  and  above 
the  Mauch  Chunk  shale  formations.  The  hardpan  was  probably  decomposed 
Mauch  Chunk  shale  or  glacial  till. 
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